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PROBLEM TO BE SOLVED: To reduce the number of 
etching steps by forming grooves and vias through an 
insulation film, burying conductors into the vias to form 
connecting plugs and burying conductors into the 
grooves to form an upper layer wiring. 

SOLUTION: A first insulation film 13 is formed to cover a 
lower wiring 12 formed on a semiconductor substrate 11. 
After forming a second insulation film 14 having a lower 
etching rate than that of the first film 13 like a laminate on 
the first film 13, holes 17 are formed through the second 
film 14 on regions for forming vias to extend to the lower 
wiring 12. A third insulation film 18 having a lower 
etching rate than that of the second film 14 is formed on 
the holes 17 and second film 14. This allows the third film 
18 to take etching selectivity to the second film 14 and 
first film 13 to take the etching selectivity to the second 
film 14. 
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[003 6] *©«H1© (2) lC5Vt<fc-MC, 

ffiicj^T, i/y* mk 1 5 wits, 9ft© y y 

*f<77J-%m\z&^T. TJWBKl 2tcgg^-TSfe«) 

a*m«9»aa*i*««±©±iBi/s;^ hk 1 5 ic u 

h WP» 1 6 «»W*. ^±IB l/j;* hR 1 
5 fcxy^^v;** £ LT«Hfc£f&tt-Y *>xy f- 
>^c«fcoT, ±ffitR2«MNKl4(clMPa{17«:}KA 

(CHF3) <z)«fce>5&^fb5/yn>s:x«/^>^-r5^ 

[0 0 3 7] »VVCHl© (3) CnVTJiiKU CVD 
SftCfcoT, WP«1 7±fcJ:0«»2»MH)il4±IC, 

Z<D%Z2Htmmi 4 J: »J fex.vf>^«V«3ft 

1 8 br, mtfLtssm 1 *&mk 1 3 tmmnm 

5J?3 («?Ltf. 6 0 0niroSSG)J?3) lC*HKfS, 
[003 8] *v%THl© (4) {CarfJ;e>lc, ^fSS 

*«W±CD±E1/S;^ Mil 9 hWPSP2 0 & 

JgtfW*. «v^±RI/S;^NIItl9S:fflV^fciRj®tt-f 
^x^^>ytC«fcoT, ±HB»3«SfliRl8(Cfl|2 1 
(2 1a, 2 1b) fc^fifctS. i©|p|2 1 bl4_hgHM 

99yju*wf»y (C4 f 8 ) ©*i3WaHts/yaj/ 

lC*f UTIIf bS/ 'J 3 > Sr^WtCX >y ^> 7-$Z>i37. * 
Mv\ H^tt-f*>x»v^>^g (»tlifS) tcJco 
T4fofc„ a&KLhKx V ^>y«itf>T, SSP8P17 

*y«iiWiiwii3fcx^>yLTTJHa«i 2icm 

^£10^12 2&£0M~£. Z.CD£.g. m2$mS&l 4 
««» 1 *SHilgl 1 3 «k y %»xy^>i^MWH^KjlV^ 

A:s/'y3>TjR«anTvx6fc«), «2iewRi4itx 

4±lc^fiX$tifcli2 1(4, ^>HJ5U:{cS?<«;SZli:tt 

[0 0 3 9] &VveB26> (1) K5%+J:'^KU CVD 
^ICfeoT, ±IHg§^?L2 2j3«ktJ5±fB^2 l©#«aP 
*att>jit?ilil=b{C, H3iJfi^;i 8Jt©±®l 8u& 
@^.Sl«$tC«;S*T*#@#2 3 d<Z)#S 

[0 0 4 0] ^©m^fi^fc^i: LT, «ittfCMPfC 
ioT, M2SSSP^J&W©^«^2 3, tft^ffSM 
mi 8_hOD#«ft2 3«:^tC|SS^bT, 02© (2) 
IC^-T J: e> (C gg^?L 2 2 ©^MCg§^^7 ^24%^ 




fiWSfcfcfclca^ 10)ftBlZ±mm®2 5 (2 5 a, 
2 5 b) «a»jW*. -eLT±fag^7L2 2li±fSi2 

gg^^^2 4lC<toT, ±JiSSt«2 5btTMm 
m 1 2 i:*^3*iS#M@3IS«t*^StiS. . 

[0041] ±ssmimsmstt> 2Mmmm<m 

[0 0 4 2] &&±fl9lfl8tt2 3tt. CVDKioTift 

ttcwi&#srwfefttf. cvE«s»cHBea*i* ! fe«>Tf 
[00433 $e>tc A&mimmi 3&£Tfm3m 

tt#A<, 2WCXy^>*S^:*S 

^ (C) «^fe#tHBW»H«4:UT, *®SOG 
OMffe^s. 0~3. 5), ami 

= 3. 0~3. 5) , Ky-JisVXI-lT-y (ffft^e^ 
2. 6) , jKU;15^>'JI/> *?2. 4) 

rn&©tmtt. mMBBfr* vvbtf>sy;Wf;i/ 
^B«©3W»«H6Ta-it:*£fcT, «smw*:fcoT 

>i<y >r s Ktt-f ^ K|g&fc*rt5£ «y'Vi/9 a 

[0 0 4 4] £ & £ £ (C±fB#aM©^^^ ±IB 
BfflUfc^lOH«S*V&£i:l*&<, CVD& X/<C 

[0045] ±fass i mmmxmm^t~&mwm<m 
«"5««»c«ii«aiai3fejR«u ae>iczL©3si*6 

iil 3v*yfcxy*>i0tfl^V^2lWIWl 4fc 

Tjfieisi 2\zmKz,mm>*: 
mm-z>wmh<nm 2 mm 1 4 tcggngp 1 7 &^-r 

*. MP»1 7±feAtWS2«W«14±lCi 

©ig 2ae$ii8 1 4 j: y ti-y ^y^mum^ *s 3 tea 

Kl 8&?«RLTVV5. *©&». ^3«fii^[l 8I*& 
2IB«gtl4^LTxv*>$0HWtt#i:*W ft lift 
USUI 3«^2iffii^l 4JC#LTXy*-:/*»Rtt# 



(7) 9-306988 

[0 0 4 6] LfctfoT, Xy^->yKlJ:oT»3iM» 
Kl 8{C?£2 1 Z.(DM2 1 ©}»&»£ 2 

liaHlli4K:j:-3Tfltjha*i*: S&lCXy^yfcjfc 
*bZ>£* JII2lWllttl4ttxy^>^;**lcfcy, H 

2 mug 1 4 tcjftftL&mntt 1 7 t©s& 1 mm 1 3 
tfx^^atu -eci{cgm2 2*w^tiSo ^ 

©££, «2«MMil4«||Sl«J«Jtl3J:y*iXy^ 

ytrmmtm^fcto, m3$mmi 8Ky»*sftfef*2 

HMiWBU:K«!<«t6ftv\ <koT, 2E©xy*-:/ 
10 ^X^lCJ:oT8l2 1 t^?L2 2 £jW»*S*i*. * 
ffl|ft.»llHa©x«y*>^B«2|t»ttl 4&xy 
f^U *2iaa©xy*;/^tt|M©«*4TJ»* 

ztizmiwmmi 3£&3mmi 8n*^y*>y 
ic&a. wc»2iaBfiDxv^>^i. 2ji©*ei§Bi 

(*llWIWl3ii»3lHiKi8) ©x«y^>^&« 
e>^, H-xy^>y*ftT?©xy^->y««WTf» 

So 

[0 04 7] aktC, J»2 1 fcjRriW&*tf» «P<?K* ' 
20 ?S£g2iaiNRl4&|&vvr, DSltfiRRl 3JC«2 

IHRl 8©^Ste*£fc^££DTV^V^&, SI 2 

1 J J>S8W?L2 2 fe«83W:*fc«>©y V 9*97 4 -gaff 

^2 i^^?L2 2fciWtB8c/'C4t-x>jrt6i4:^ 

[0 0 4 8] _hiBmi|©^ffiT*IJiraLfeJ:e) 
tc, fUljMMkffil 3©^®$:5pS^Ufc^cii, ^2 
»eS^14tC^PS51 7&J»«LT*», ^2«e^Elll4 

30 (Dmmim^ mx\s. 2 0nm) ©t% m3mmi 
8©^t*«raswia3WiBcjKBfcajri*. fli 

2 l^gg^?L2 2©;^-x>df$:$e ) fci©(iSfCfi 1 e) 

zi^tnriBfc^s, -etn*. m.2\*?wm>2 2i&m 

t*fc»©US?^ MRl 9jWH3fc»3|ft(iBll'8±tC 

S6j^e>©>t©S»C - >©aB!^36i«^Si:^iflBi 

an* l^* hBSP8P2 0*WlfS^o?S»^Ktc^ 
•f S3i:A^It|{c«;S©T% l/S?^. hWPgP2 o««9 
40 atiTJR*ati««l2 1 J3J:U J gSm2 2 felPffS^o 
DSSSW^K 0. 1 8 Mm1fttt©L S I ICfcffS-r 

[0049] flHHttMiRl3i«SSR^7^2 4© 

2 5©i*aciHa-r**aKsBaatiTv^6. ^©t 

«>. ±MS3I®2 5©i«$ld:^3i|fii^l 8©J?atC«ko 

x^atu tt»^9y2 4 ©wai*»ii(awiii s© 
*atcj:T*tea*i*. «kox, ±Jii3ii82 5©wafe 

<kU^§m^7 ^24 ©iffa ttMK £ < *»oS35Ht * < 
50 ftjfeati*. 4flcfflMIISIl 3©^®&¥S^tLfe^i 
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[0050] $e>tc, m2iz.wffifL2 2titm—7x 

V (uy*h»gn®2 0&^j£LfcW;?*H8ll 9) 5: 

(CkoT^SStU &&7L2 2<Zffl^tt|g*&Stt& 
[0 0 5 1] £33, ±IBHim©^fi8fC^V^, Sg3«6 

*ri s^^wpgui iim^xftimmi 3izmz 

?L2 2 fc^-ts^icwu mi l fc?fej3WS-rt*-> 
fcfc*Ki*j^2 2fc«iW*HnrC*-> (Bfa%# 
ft) SrU^hKl 9tC^bT, ^33®iimi 8fe* 

[0 0 5 2] *KUdEfHl3aBW«tfc^T, f*2 1 

(2 1 b) £.m$fL2 2fc©£*>i!rtfrufc»«:3loT£ 
®gm2 2&Mn£S§^^ EI3fc<fctfE!4{c 

[0 0 5 3] ®3tc^-t«kei{c, ffilBBIi© (2) KJ: 
oTi&WLfc&gPgPl 7&gf|2»g|B?l 6t3ftft*-«RR 

W£.-t&J)\iiUZl8rt&±3EMnBl 7CD«att, £AT© 

0. 1 xtm~0. 2 a miggT'&S) €:#J»bT, HBP 
SP17{*, «|Mfc<fc*w+2d<aaS5W»fcW&'r* 

J:-Mcf8SftS„ 3£T*d«g§^2 2©f2if&M{C*f 

_tJgSH3S2 5C0*§. +ft*5*#9l«JCtt±«B»2 536< 
7&££*lSz:fclC&Si£2 l©Wfe*f. 0. 
3 5 /i m;b— ;i/T*&, w=0. 35/tm, d = 0. 15 

®B**»fc#a>Sfc, 0. 6 5<aft«BSft«:iRe.-4- 
tltfiV^ Lfctfot, »2i©a!»ftBdl!fbTHP» 

1 7 ©wiflrflre o . ism mjErf ♦ui-M) , T»*. 

[0 0 5 4] ±M@2«S©SBIS^{Cii, -&trtr? 

sai»p»i7sjeai-sxy^>ya)BKu S2«eim 

v*:/y*ftlSb§IV*T±Ea*>imidft»d SrftjEt 

[0 0 5 5] ±m<D£5&3kfriz&vxmnBn*& 

mvtc& mmito o> (4) TfswgLfe© 

fcBHttCLT, «2 1, gm2 2«&gJ&-r*. 04 
»*. JV2 1 t.mmi2 2 fcfca&fcbfcRflKriftl/Cas 
»J, (1) tt¥ffifWT^ha (2) liA-AijglSTffi 

B. (3) «B-Bss»f®ias:^-ro 

[0 0 5 6] ®4{C5j*1\fc-MC, HnflSl 7 t±_fcmB3S 



(8) ^^ffim 1 9-306988 

&2 l»CI«^**|ftfl!)«2«Sil(ll 4K*»*»&*V%T» 

i:±M@3SS^a«)ii**is?g2 ltttra— 7** (i/y 

10 T% »^2 20ttlhft6-CjRH!ta*lTV>*.>©fe 

ft, g^JL2 20BB|«^©i(ibhli, ^2$@j^l 4 

^x>v^>yv^^icj&oT^3*is©-e, gapgpi 
[0057] ±iB^^bfc«fce»}c; mam 1 7 

fin**B«:*JtLTJ8tfW*i UK.* »J , g§m2 2 tc 
JB*S*l*10K^y 2 4 £:±MIB!«2 5 ilGQ^WSi 
MKfil3ti«. -&ft«4CH PSP 1 7 fr&fe-tirfftdfcfcS: 
**Uftv>-ejKBJtLfe»^»ci*. EI5lcjjVf\k-Mc, « 
2 1 lC*fl/Tg»2 2#e fcW*lfdaglC7&££ 
20 tU ■WUCioT, 3.0g§3^?L2 2K3gA€sft*8gR^' 

^2 4 ^i 9 (c?»ftsti«±ffBsii2 5 tomm 
mft-J^tf 2 4 t±mm&2 5 tommmtf 

30 [0 0 5 8] £z.ZD\ EI6{c^-t«fee>lc, ttfth. _h 

abbm 2 5 *^©@Bssrai5g s x-wiizmstz zm&iz 
mnmi 7<nmai*±jmm2 5©isrags 

±JfI88g2 5»C|BPilJl 7s^*-^9y^U3&VxJ:d 
fC, ±®ISiSS2 5JC*rbTtta"t45#ltt©ttP»l 7© 
(SaSrg^fStai, w+2d<a<w+2s-2d* 
*BB»*W£f*itfJ:v\ iiTdtt±JBBSi2' 5 (g? 
»?L2 2^#t/) ®»|ffil«K^t*'&*rfrf*ljft» 
(d>&to-t±imfi) fc*U wl*±JgIB^2 5©ipS 

40 (^®6uic±mib^ 2 5 tism 2 1 <z>mt m 

[0 0 5 9] Lfetfot, _tJHB&82 5*^R$tlS^ 
2 10)|2tfi(@{C^U-CBgPSI51 7©UiaK^{iT* (w+ 
2d) /2£»J*&< (w+2 s-2 d) /2«fc'J/jNS 

0. 3 5)xm^-;i/T*H w= 0. 3 5Atm, s =0. 
35/tm, d = 0. l'5/ttmi:LT, SBP8P1 7©ipSa 
0. 6 5<a<0. 7 5«:SBI^S:®J£-r 
50 ntf*V\, Lfe^oT, »2 1©»»«BC#LTBBP» 
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[0 0 6 0] *fcH7K3**J:3K, «W±. ±®@BSiS 
^StlS#&tC{i, 3®^?L 2 2 ©if® a te-£fc>-trt* 

4xaWS&jiii*asvx«ihH»a b (napgpi 73W»aa 
«§2 5®^{Rj«^©ggire^$tiSTji£) ic*ru 

T, da<p<s-da fc5B8&&?&Mt-3^fr-fr-rft 

5©isfm{i&2^ii!sgT^u ^©istHagii^c 

[0061] LfctfoT, llgPgP 1 7 ©|gg-H@a b izft 
l/TWPWl7ffl«att^ircda/2J:y**< (s 
- d a ) / 2 J: y /JnS V v6*^ftsft8«tf»£WS»f& 

PSPl 7t»WW6±JIIBI«2 5KL*fcjV-oTaSKLT 

[0 0 6 2] ±KH7fcJ:oT8raLfcia»L2 

2©ISrTOffa£ Has L «fc 3 KlE^fCPSS 2 *15 3 

[0 0 6 3] «Wc 4^®&2gg&gM0>~ft|&H8 
vWrJUk (Si OF) fcv^) *<o. vvbtf>Sffim 

[oo6 4] swaaijc*oTi^Lfe©fcnato*is 

ICfcoT, 08© (1) {Cj*1\J:e>{C, 1 
±JCT*BB»1 2fcJ»*U &VVTf¥#fraS«l 1±C 
-hfB-FMSSfiSl 2«r®^^l$eiTOl 3 &, WC7viti/ 
U3> (Si OF) T*7&£t£. -e©&CMP©<fc3fc 
TOfbSffitCioT, ZLtf^liJSIiBIl 3©5®£¥ffi 
*W*. fcfc, *WBfb L tz&(D±ffim 1 fl&BBI 1 3 li. 

TJiiBisi 2 £ztifr*>&f&-t2>±jmmii<Dmim® 

«*B«+iMC«< 6 0 0 nmSKCDj^StCfig 

«d"Oi6. fcHT?, £lltttNKl 3±}C3&2*g*iBll 
4 Zim^Z* ZL<m2fflimi4& 8Sl«58IKl 

3> (S i 3 N4 ) ©J:^ttWW*H^6a!y, xy*- 
>^{c«k oT^iilifi^lKl 3 (cttHTL&BttbfelBlcff 
2$$§I&1 4 jWSS J: ^ «jttf 2 0 nmlgCJIS 

[0 0 6 5] ^fo 'JV^77>f-, 

ym<D&M\Z. «fcoT, _fcI3Sf£ 2 *fiiii©l 1 4 ICflPgP 1 7 



(9) ^^ffiF?- 9-306988 

feJBtfM"*. ttwt, BfPSPl 7±feJ:tJJB2i!i{^l 
4±fC, rO>W2iaa«14J:y*xy^>yjeBB8lH- 

dw=3*v \ jn 3 1 8 1 lt, MAiiiiiBH i mm 

tffCioT, _hlBH3»a^l 8lC?j|2 1 (2 1a, 2 

1 b) ttRfiJW*. ZIZL-Cii, 812 1 b<0-»3ttllP 

io »i 7±cj8wa*i* 0 ae>KJtiaxy^>ir«t«> 

T, MPiJl 7J:y&llMftlKl stivf^yLTT 
' JfIBf«l 2{c^1-5g§m2 2 feJStfW*.. 
[0 0 6 6] K^TOttB&tf&vvftB^ 

(«*.»*. ffiffcvDS) iciot. ±aa«2i t±fla 

g§^JL2 2t©#^S«fct) f l|3»fiii^l 8_htC, 7>v 
V^»4«SWH3 1 Ifc»*t6. 3tf)ff54*KiB|3 1 tt. 

«it»iBWtS/ya> (Si0 2 ) 

[0 0 6 7] tfcVVC-Xy^rW^CfcoT, _b83MS4 MS - 
20 WH3 1 SrJC5ttx^>yLT, 08© (2) iC^f 
■fc-MC, $2 lfeJ:lHai0L2 2©£«tCiC©#®tffc 
J/'Jn^^St-f K**-;i*fii*tt3 2fc?RflW- 
5„ ifflfcStfflxv^y^fcLTtt, ilS<7)g^?L© 
BBPtcfflv^&*i*JWPttC!)ia^^xv^>^aMxJi. if 
0*^3&xv^>yT»oT%>J:V\ ^©XSlCio 

tt 2 ia>&%H(m4fflim3 i ti: ; fctcg^?L2 2 

[0 0 6 8] 9CV>T*H8a> (3) {C^1-«fee>lC CVD 
mcii-DX. ±!W2 2fe«kt) f ±iSi2 l(D#WgP 
30 fciiifc&tJilii&lC, m3i^^l 8_h©±® 1 8 u & 

aAs*atcass*-««w«t2 3«:iB8rt*. z<mm 

[0 0 6 9] *<DVPffi/l£8ffit.lsXs mKCMPjC 
*oT, BSSSSP^JeW©#m#:2 3 > f^fe'&llSSlMSSR 
Kl 8±<Z«W»2 3ft3SS^K:|8!*L/T, 08© (4) 
(CjjrtJ: e> 2 2 CD|«Cg§^^ y 2 4 

ldW*4:fct»IC*2 1©rtaiJ»C±WBS»2 5 (2 5 a, 

2 5 b) ft?»jW«. LTJlf^^FL 2 2 &_t» 2 

40 b©-gp^-{ig§^^^2 4tCgS^34xS„ Lfe*«o 
T, gg^y^y2 4tC«fcoT, ±JilSBf«2 5bi:TMIB 
SSI 2i:*^$tlS#^fSjiS«g*^3*lSo 

[0070] ±ffimimmi 3&£xfm3mm&i 8 

(mW&e=3. 2~3. 7) ^>_hga^lH£©^MT*S5i 

(F) fe»!)DLfe>Ky>f5 K (^m^£ = 2. 7) , jK 
U5 L h57;i'^-nx^-b'> (^fl^ £ = l . 9—2. 

50 x— r;Wf§@?5£ = 2. 6) , vv^am^nm 




(F) fc£trittttffi#t&«. ZL©«fce)tC7^ (F) 

fcS. LfetfoT, 1MF9*-/l4MWR3 2»i. TM 
■SMI 2, J«^9*2 4feJ:tJUJfBJ»2 5fc*«* 

[0 0 7 1] ±BB»2Sa8gWWcfev^T%i, firiBSMSL 
'fcCDilBHWCbT. MPSPl 7«rgS^JL2 2iia>&t>i± 

[0072] jjB£2mgfltof8&ftm*. twas 

lia^ffiT-ui^b^cD^ra^c^M, &saw=>*v.5 

fci:%{c, -IStc?S14T'&-5WS^S:^i»^l 
3££tf«3ttNRl 8 rfc«^rtttcft*. 
■MUi. «2 1 £ J:tfg§ajS?L2 2CD4H)fflttCiM Ftf * 
-;i4fi^3 2 €:J»*L&0>-e, ±Mia®2 5£«fctfg§ 

»^9y2 4 4:flsi«wim 3&*Tmaiami at 

£1M K^*-^tSWK3 2CJ:oTWIftSJn*fe«>Tf 
%«. ffi8WfWPt>»C«*.tf7y* (F) <D 

imm 2 5 *|&M:7? 9 2 4 fciJf? fcft«t 3 i: ttfc 

[0 073] JM2£»gffirci±. tmbbwi 
2 ttBimmfeffiv^iJMlNJti 3 £<z>gi&5:RS<> 

tt) if -5 r i: i o T#»&ttJ§gfi!W-a i t 
[0074] 

& l iJftmhlC3(3D|| l MMBU »J &x>y^> 
Sv«2ttm&W»&$l/fett. T*WlttC«e** 
»ftJR^*«l^fl^2lMWIICMP»«R^ 
MP«Lh£J:zne2MMllU:(c^fi>ft2lfi 

tm± y %x v ^>y5aa^v^3ieii««»**- 
^^^^c^oxiwcjainfflDisiiftWifcxy^^jr 



(10) ^J^BW 9-306988 

i$s&«Sfii»ssiBiJ: y *x^>*sr^^&«>i*b: 

$CTfcJ:oT*fcijmfc Wc2EBffl 
x V f>m j|ll«fililR^I|l3ilBWRi:fi:x^> 
yt*3W» ^ i ftfiRIS££ 3 flB^h teisffl© WT'ft5 
iat*rt«^*<DT?H--xy^>y*frTfxy^> 

io tfems. 

[0 0 7 5] mttlNK£*£«&£&&&aK> 

[0ffi<z>ftPifcl8BJ!] 

tiai] *^tc^5Hiiy^fi§<z)sgn»fT'fe 

20 &„ 

[02] sne^fliossrimi <*&) 'if**. 
[04] &£>i£Tti&mz^m^t=.wM><DBmmm 

[05] -&fc-&-r*i^SS:#Jffl;U^v^©K^^ 
[06] BBP»©W7^N«©BW!Bre»*. 

[07] wpajflDWT'j'hwcoBWiisre**.- 

30 [08] *^{C^t)*m2^5^^©Sgn30T'fe 

[09] «fe^#MS^S®^^S^t>sSStiS0 

[010] (jfe|W)7 f aT/I/d^2/>*tCJ:*f»iCDSia 

[01 13 hBTCfc*. 
[012] (iei5^a7^^V^>ttJC«to*a!Hffltt 

40 ii i2'Tjmi i3 mim 

mm 

14 ^2iffiiim 17 mom is ti§3*ssi 
r 21 m 

2 2 g§^?L 2 3 ^«#; 2 4 mtf^f 
25 ±MSBIS 
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